Cellular and cytokine-mediated mechanisms of inflammation and its modulation in immune-mediated liver injury.
The immune response to foreign or self antigens mediates liver damage during viral or autoimmune hepatitis. However, it now appears that also specific antigen-independent liver diseases, where liver damage has been attributed to occur from oxygen radical formation, seem to be mediated by cells of the innate and adaptive immune response. These liver disorders include alcoholic liver disease, non-alcoholic fatty liver disease or non-alcoholic steatohepatitis, and ischemia/reperfusion injury that impairs the function of liver grafts. Here it seems that breakdown of the gastrointestinal barrier might increase the concentration of bacterial toxins in the portal blood, which then activate cells of the innate immune system, e. g., Kupffer cells, but, depending on the nature of the toxin, probably also conventional T cells. Invariant NKT cells which specifically recognize glycolipid antigens were supposed to become activated during metabolic disorders related to obesity. However, both steatohepatitis as well as ischemia/reperfusion injury are associated with a Th1 cytokine response characterized by IFNgamma and TNFalpha elevation, that might reflect an NKT cell response on the one hand, but also conventional T lymphocytes, in particular CD4 (+) T cells, are critical for the pathophysiology of these disorders. In 1992 we described a model of T cell-dependent liver injury inducible by the T cell-mitogenic lectin concanavalin A. This model of immune-mediated liver injury was intensively used to study pathophysiological immune effector mechanisms as well as cytokine signaling important for hepatocellular apoptosis, inhibition of apoptosis and regeneration. Recently it became evident that the inflammatory response in this model is regulated by specific cytokine signals as well as by immune regulator cells. The immune-regulatory functions of the liver are of particular interest with respect to the scavenger function of this organ, being continuously exposed to foreign antigenic material from the gut which should be eliminated without causing chronic disease.